Objective: Screening for psychosocial and behavioral risks, such as depression, intimate partner violence and smoking, during pregnancy is considered state-of-the-art in prenatal care (PNC). This prospective longitudinal analysis examines the added benefit of repeated screening over a one-time screen in identifying such risks during pregnancy. Results: Repeated screening identified more mothers acknowledging risk over time. Reported smoking increased by 11%, ETSE by 19%, IPV by 9%, and depression by 20%. The psychosocial variables collected at the baseline that were entered into the logistic regression model included relationship status, education, Medicaid, illicit drug use, and alcohol use during pregnancy. Among these, only education less than high school was associated in acknowledgement of new risk in the bivariate analyses and significantly predicted identification of new risks (OR=1.39, 95%CI, 1.01-1.90). Conclusions: It is difficult early on to predict who will acknowledge new risks over the course of pregnancy, thus all women should be screened repeatedly to allow identification and intervention during PNC.
INTRODUCTION
Psychosocial problems among pregnant women, such as poverty, mental health problems, including depression, substance abuse, violence and social isolation, have adverse impact not only on pregnancy outcome, but also on the child's health, behavior and development. 1, 2 When women are seen for prenatal care, they should be screened for psychosocial problems. While many are not remediable to change within the clinical setting, identification of such risk factors can be helpful in targeting anticipatory guidance as well as referral to other health care or social service setting(s).
Recommendations to screen for such risks are considered state of the art in peri-and prenatal care. 3 Exposure to risks considered in this study (depression, intimate partner violence (IPV), smoking and environmental tobacco smoke exposure (ETSE)) have all been causally associated with poor pregnancy outcomes. Depression during pregnancy is common, with rates ranging between 10 to 30 percent. [4] [5] [6] Depressive symptoms can lead to an increased risk for low birth weight (LBW) and preterm delivery (PTB), 6 ,7 poor mother-child relations, and poor psychosocial child development. 8, 9 These findings are particularly relevant to the lives of African American women, as research has consistently shown they experience multiple sources of stress in their lives, 10, 11 and that greater exposure to stressors is associated with increased depressive symptoms. 12 Exposure to IPV increases the likelihood of poor physical health, physical disability, psychological distress, mental illness, including depression, and heightened substance use including alcohol and illicit drugs. 13, 14 Abused women have higher rates of sexually transmitted diseases, vaginal bleeding or infection and urinary tract infections. 15 Abuse during pregnancy has been associated with significantly higher rates of depression, suicide attempts as well as use of tobacco, alcohol and illicit drugs, [16] [17] [18] [19] [20] [21] LBW, very LBW, PTB, very PTB and neonatal death. 14, [22] [23] [24] Smoking is known to increase the likelihood of LBW, 25, 26 This prospective longitudinal study examines the added benefit of repeated screening over a onetime screen in identifying psychosocial and behavioral risks during pregnancy.
METHODS

Study population
The population included in these analyses was recruited to a randomized controlled trial (RCT), the Of the 2,913 women who were screened, 1,398 were eligible and 1,070 were minorities. These women were consented, completed the baseline questionnaire and were randomized to either the intervention or usual care. Of these 1,044 self-identified as African-American and were still pregnant at the time of the baseline interview.
The intervention that was delivered as part of the RCT was conducted during routine PNC visits at the clinics by interventionists (master's level social workers or psychologists), who were trained specifically to deliver this intervention. The intervention was evidence-based and specific to each of psycho-behavioral risks. 35 At each intervention session the woman identified which of the four risks she was experiencing, and the intervention was targeted to address all reported risks reported, regardless of what the woman had reported previously. For example, the intervention for IPV emphasized safety behaviors, provided information about the types of abuse and the cycle of violence, a Danger Assessment Component to assess risks, and preventive options women might consider (e.g., filing a protection order) as well as the development of a safety plan. The women also received a list of community resources. The intervention was designed to help women address the psycho-behavioral risks. Eight women (6 randomized to the intervention and 2 to usual care) were identified as suicidal during intervention or data collection. These women were immediately referred to mental health care and excluded from further participation in the study.
Data Collection
Data on sociodemographic and behavioral risk were collected by telephone interview at baseline and during the second and third trimesters (22-26 weeks and 30-34 weeks, respectively). Interviewers were blinded to randomization group. Smoking was based on self-reported cigarette smoking in the past week. ETSE was assessed by women's report of their partner, household members, or family/friends smoking and their estimated household exposure for the past 7 days as well as personal ETSE on a typical day at or away from home in the past week. Depression was measured using the 20-item Hopkins Symptom Checklist-Depression Scale and IPV was measured using the Revised Conflict Tactics Scale's physical assault and sexual coercion subscales. Both victims and perpetrators of IPV were classified as having IPV risk. The reference period for baseline IPV was the previous year and the reference period at each follow-up time point was since the previous interview.
Statistical Analysis
Risks acknowledged during the second and third trimester interviews were classified as new if they had not been reported at a previous interview. At each follow-up time point, the number of women with each new risk (smoking, ETSE, depression, IPV) was divided by the number of women who acknowledged the risk at baseline to calculate the percent increase in the risk compared to baseline. (See Table 1 ). The total number of risks acknowledged increased from 1867 at baseline to 2163 after the last follow-up interview, an overall increase of 15.9%. Because the RCT was designed to reduce risks, Table 2 reports results only by care group. Looking at the results by women rather than by risk, 13 .4% of women randomized to the intervention acknowledged additional risks at the first follow-up and 9.6% at the second follow-up; in the control group 12.6% of women acknowledged new risks at the first follow-up and 12.2% at the second follow-up.
In the bivariate analyses, only education less than high school was associated with acknowledgement of new risks at the p <0.10 level (See Table 3 ). As the only independent variable in the logistic regression model, education less than high school significantly predicted acknowledgement of new risks (OR=1.39, 95%CI, 1.01-1.90).
The data reported here do not consider whether the women recruited to this study were randomized to the intervention or usual care. It should be noted that the intervention was designed to intervene on women's risks. The intervention was successful in significantly reducing IPV and ETSE, but not depression or active smoking. 14, 36 The overall effect of the intervention on all risks significantly reduced the occurrence of severe prematurity.
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DISCUSSION
Main Findings
It is evident from our results that sequential screening for psychosocial and behavioral risks will assist health care providers in identifying a larger percentage of women impacted upon by such risks. As noted by Harrison et al. 38 such screening allows providers a better assessment of multiple co-occurring risks and their impact on an individual patient. Despite this, such screening is not uniform in the US or abroad. Additionally, interventions to all four risk factors are available and have shown efficacy in improving pregnancy outcomes, either singularly or in combination. 14, 36, 37, [39] [40] [41] Some risks, such as depression, actually do wax and wane. It is quite common with mood disorders such as depression to observe variances over time, from depressed to normal or hypomanic moods or other variations. 42 Additionally, there are risks, such as smoking, from which women may abstain from when they realize they are pregnant. However, women who quit smoking during the first trimester voluntarily or due to a physical aversion may be likely to resume smoking during the latter part of pregnancy. [42] [43] [44] [45] The women in this sample brought with them many challenges to their pregnancies in addition to the risks for which they were screened, including poverty, and other forms of substance use. While they were willing to participate in the interviews (the data presented here), there was a portion of women randomized to the intervention who did not participate although they represented a minority of the participants.
It is generally accepted that longitudinal data are preferable to cross sectional data and will provide a researcher with a richer data set. It has also been shown that socially desirable responses (e.g., answering negatively to questions about smoking during pregnancy) will decrease over time. 46 In this study, we did not measure social desirability, although it was likely decreasing over the repeated interviews.
We can only speculate why women with lower educational status were more likely to report new risks during later stages of their pregnancy. Although the questionnaire was designed for a low literacy level, participants may not have clearly understood the questions during the initial interview(s)While it is possible that the women did not understand the questions, this may not be the most likely explanation. Women with a lower educational attainment may also have the perception of being less empowered, from a socio-cultural perspective. These patients may have issues of trust with the health care providers and may be unwilling to share information that they perceive may expose them to judgment or further disempowered them. It is also possible that women were reluctant to share information about themselves to an unfamiliar interviewer or that additional stressors in their lives impacted the expression of risk directly or indirectly over the course of their pregnancy. All of these possibilities could have contributed to our findings and warrant further study, particularly a more in depth study of the correlates of emergent risks.
Strengths and Weaknesses
The main strengths of this study include that the data were collected as part of a prospective, controlled trial. Women were followed through their pregnancies. Additional strengths include that the sample is longitudinal and targeted high-risk expectant mothers, hence can thoroughly assess the research objective: to examine if repeated screening of risks might encourage certain mothers to acknowledge the presence of risks. A limitation of the study includes its restriction to high-risk African American women. While it is likely that these results would apply to other high-risk minority pregnant women, there is a potential lack of generalizability to a broader population.
Furthermore, the rates reported in our study are true for women receiving care at the same institution with a certain degree of continuity and interviewed by the same person. These findings may not be reproducible where care is fragmented or where patients interact with multiple providers over the course of their pregnancy. However, we believe that the results of this analysis and its importance can be extended to other populations of pregnant women. When the women were interviewed, they were queried about each of the risks. At each data collection time point, validated instruments were used. At baseline and during pregnancy, the Revised Conflict Tactics
Scale was used to measure IPV, the Hopkins Symptom Checklist-Depression Scale was used to measure depression and ETSE and smoking were by self-report. We have no way to differentiate between a woman's failure to report a risk and the actual absence of it.
Interpretation
Whether the results presented here are a reflection of new risk exposure in a population free of that risk at baseline or whether they reflect an increased level of comfort in sharing risk status with the provider deserves further investigation. The data here do not allow us to understand whether it is one situation or the other or both, depending on the participant. The ability to differentiate these responses would enhance a provider's ability to target anticipatory guidance. A cross sectional approach toward risk evaluation at a particular moment in pregnancy, may be ill suited to the dynamic and longitudinal trajectory of biological and psychobehavioral circumstances. In these situations, a single measurement may give a poor indication of risk at a later point in pregnancy.
Thus, repeated measurements are considered desirable to improve risk assessment. Regardless of which situation is occurring, repeated screening allows the provider the opportunity to offer interventions that may have otherwise not been available to the patient. Intervening on such newly identified risks at the time of discovery will likely be of benefit to mothers and their infants. It is difficult early in pregnancy to predict who will acknowledge new risks over the course of pregnancy, thus all women should be screened repeatedly to allow identification and intervention during prenatal care.
CONCLUSIONS
The results as reported, support repeated psycho-behavioral assessment over the duration of a pregnancy to become incorporated as a standard of obstetric care. This issue cannot be left to the judgment of the individual health care provider since an initial negative screen may not be consistently predictive of psycho-behavioral risk later in pregnancy. This is particularly true in women with lower educational attainment as seen in this study. The exact reason of variation in risk expression over time needs further research and may only be possible in situations where objective measures can be matched against patients' report. Smoking would be a perfect example.
In other risks such IPV, such an objective measure would be hard to obtain.
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